In general, Peng's g-expectation is a nonlinear mathematical expectation. However, if the function g (t, x, y) satisfies some properties, the g-expectation is expected to be linear. For g-expectation, we have the following conclusions: The necessary and sufficient condition for gexpectation to have linear properties is that the function g has nothing to do with variable y, and g is linear with variable z. In this case, there exists a probability measure Q, under which the linear expectation is equivalent to Peng's g-expectation.
Introduction
The concept of expectation is clearly very important in probability theory. Expectation is usually defined via
is the distribution of random variable  with respect to the probability measure P . One of the properties of mathematical expectation is its linearity: for given random variables  and , ( )
(2) This is equivalent to the additivity of probability measure, that is,
AB 
(3) From this viewpoint, we sometimes call mathematical expectation (resp. probability measure) linear mathematical expectation (resp. linear probability measure). It is well known that linear mathematical expectation is a powerful tool for dealing with stochastic phenomena. Economists have found that linear mathematical expectations result in the Allais paradox and the Ellsberg paradox, see Allais [1] and Ellsberg [2] .
Peng [3, 4] introduced a kind of nonlinear expectation (he calls it the g-expectation) via a particular nonlinear backward stochastic differential equation (BSDE for short). Some applications of Peng's g-expectation in economics are considered in [5] [6] [7] [8] [9] . A question is the following: when is the sufficient and necessary condition for the g-expectation to be linear. We note that Peng's g-expectations can be defined only in a BSDE framework, therefore, we consider the function g. 
BSDE and G-expectation
the set of all t F -measurable random variables. Pardoux and Peng [10] considered the following backward stochastic differential equation: ( , , ) ,0 , Using the solution of Eq. 5, Peng [3] introduced the concept of g-expectation via Eq. 5. However, it does not preserve linearity. See, for example, Peng [3] for details.
Main Results
For the linearity of g-expectation () g  E we have the following result.
holds if and only if g has nothing to do with variable y, and g is linear in variable z. Proof (Sufficiency). Since g has nothing to do with variable y, and g is linear in variable z, then ( , ), {1, 2} ii y z i  , we have 
Then, 
We are now in the way to prove that ( , , ) ( , , ), , , , g t y z g t y z y y t z R
g t y z has nothing to do with y. In the following, we will prove that ( , ) ( , ), , , . g t lz lg t z t l z R 
Conclusions
This paper has studied the sufficient and necessary condition for Peng's g-expectation to be linear.G-expectation is linear if and only if g has nothing to do with variable y, and g is linear in variable z.Moreover, there exists a probability measure Q, under which the linear expectation is equivalent to Peng's g-expectation.
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